Purified preparations of a closterovirus isolated from a grapevine with stem-pitting symptoms (GSP-AV) had u.v. absorption spectra typical of a nucleoprotein with low nucleic acid content. GSP-AV coat protein had a mol. wt. of about 2.2 × 104. Its nucleic acid was identified as a single-stranded RNA on the basis of (i) base composition (U, 22.3; C, 24.9; A, 24.4; G, 28.4 mol%), (ii) sensitivity to pancreatic ribonuclease A and (iii) melting behaviour (T m at about 52°C in 0.15 M-NaC1-0.015 M-sodium citrate). In 2.4% aqueous polyacrylamide gels, GSP-AV RNA had an apparent mol. wt. of 2-55 x 106.
and Amt n at 260 and 243 nm respectively. There was no detectable tryptophan shoulder at 290 nm.
The virus was solubilized by the following methods to release the capsid protein: (i) overnight suspension in 0.01 M-phosphate buffer pH 7.2 containing 2% SDS, 1% 2-mercaptoethanol (2-ME) and 8 M-urea, followed by dialysis against the same buffer diluted with an equal volume of water (Boccardo & Milne, 1975) ; (ii) dissociation in 6 M-guanidine, 1% SDS and 2% 2-ME (Smith et al., 1969) ; (iii) precipitation with 2 vol. acetone at --25 °C for 18 h, freeze-drying and resuspension in 0.125 M-tris-HC1 buffer pH 6-8 containing 6 M-urea, 1% SDS and 2% 2-ME (Francki et al., 1980) ; and (iv) disruption with 4 M-LiC1 (Francki & McLean, 1968) . Preparations of GSP-AV coat protein were boiled for 1 to 4 min before electrophoresis in 15 % polyacrylamide gels at room temperature in a Bio-Rad model 220 slab-gel apparatus in the continuous system described by Swank & Munkres (1971) or in the discontinuous system of Laemmli (1970) . Irrespective of the particle solubilization method adopted, GSP-AV coat protein migrated as a single species. Similar results were obtained when protein preparations were analysed in either the discontinuous or the Fig. 1) .
GSP-AV coat protein, isolated either from polyacrylamide gels and freed from SDS by prolonged dialysis against double-distilled water as described by Chu & Francki (1979) , or directly from the purified virus by the LiC1 method, had u.v. absorption spectra with Area x and Aml n at 269 to 268 and 255 am respectively, and an unusually low A28o/A26 o ratio of about 1.06.
Nucleic acid was extracted from purified GSP-AV suspended in 0.1 M-sodium acetate and 0.001 M-EDTA (disodium salt) by (i) disruption with 4 M-LiCI (Francki & McLean, 1968) ; (ii) shaking with 1% SDS, 1% bentonite and 1 vol. 90% phenol containing 1% 8-hydroxyquinoline (Boccardo & Milne, 1975) and (iii) by digestion at 37 °C for 4 h with 0.5 mg/ml proteinase K (protease type XI from Tritirachium album; Sigma) in the presence of 0.5 % SDS followed by phenol extraction. GSP-AV nucleic acid had spectra with Area x and Aml n at 268 and 232 nm respectively, Amax/aml n and A26o/A28 o ratios of 1.82 to 1.86 and 1.72 to 1.79 respectively, depending on the isolation method adopted.
Base composition and thermal denaturation profiles of GSP-AV nucleic acid, suspended in SSC buffer (0-15 M-NaC1-0.015 M-sodium citrate pH 7) were determined as described by Redolfi & Pennazio (1972) . The base composition of the nucleic acid was found to be: U, 22.3; C, 24.9; A, 24.4; and G, 28.4 mol%. This indicates that GSP-AV nucleic acid is an RNA. The shape of the melting curve obtained by heating a sample of GSP-AV RNA in SSC buffer was as expected for a single-stranded nucleic acid. Denaturation was complete at 75 °C, with transition temperature (50% point) at about 52 °C. Total hyperchromicity developed between 20 and 75 °C was about 25 %.
Boiled pancreatic ribonuclease A (RNase; Sigma) dissolved in water or deoxyribonuclease I RNase-free (DNase; Sigma), dissolved in 0.01 M-phosphate buffer pH 7, containing 0.003 M-Mg 2+ were added to 20 gg/ml GSP-AV nucleic acid in SSC to final concentrations of 3 gg/ml enzymes. The mixtures were incubated at 37 °C for 30 min and then inoculated into N. clevelandii and/or analysed in polyacrylamide gels. Nucleic acid preparations were electrophoresed in aqueous 2.4% gels (12 cm long, 0.6 cm in diam.) buffered with 0.04 M-tris, 0.02 M-sodium acetate, 0.001 M-EDTA made pH 7.2 with acetic acid, as described by Redolfi & Boccardo (1974) . Irrespective of the extraction method adopted, GSP-AV RNA caused the appearance of typical symptoms in N. clevelandii when inoculated at a concentration of 3.5 gg/ml in 0.01 M-phosphate buffer pH 7, and migrated as a single component in 2.4% polyacrylamide gels, with an apparent mol. wt. of 2.55 × 106 (seven determinations on three preparations; s.E. 0.05 × 106) (Fig. 2) . No symptoms and no bands were detected when samples were previously incubated with RNase.
The data presented above show that GSP-AV shares a number of properties in common with the recognized closteroviruses. Like them, it shows a relatively high A26o/A28 o ratio, unusual for an elongated virus, and very close to that reported for CYFV (Short et aL, 1977) . The absence of a 290 nm shoulder from the absorption spectrum of GSP-AV, and the A28o/A26 o ratio of its coat protein could mean that tryptophan is absent or present in negligible amounts. Indeed, lack of tryptophan has been demonstrated or inferred for several other unrelated closteroviruses (Lister & Hadidi, 1971; Bar-Joseph et al., 1974; Carpenter et al., 1977; Short et al., 1977; Bem& Murant, 1979) . The closteroviruses appear so far to be the only example of a protein family with restricted tryptophan content and this could imply some structural implications. The estimated mol. wt. of GSP-AV coat protein is identical to that reported for SBYV by Carpenter et al. (1977) , and is also very close to the value reported for SBYV by and to those reported for CLSV, CYFV and HLV Short et al., 1977; Bern & Murant, 1979) . GSP-AV RNA has an apparent tool. wt. in non-denaturing gels of about 2.6 × 106, which is very close to the values reported for other 'short' closteroviruses such as CLSV and HLV Bem & Murant, 1979) . However, the accuracy of these values could be questioned (Bern & Mutant, 1979) , in that there is no certainty that RNA species above 2 x 106 mol. wt. would conform to the empirical relationship between log tool wt. and electrophoretic mobility.
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